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Field of the Invention 

10 

The present invention relates to a method for activating a location- 
based function, in which at least one item of position data is deter- 
mined for the function as a condition for activating the function, the de- 
vice being used in a wireless communication network in which signals 

15 are transmitted. The invention also relates to a system comprising 
determination means for determining a location-based function, in 
which at least one item of position data is determined for the function 
as a condition for activating the function, processing means for acti- 
vating the location-based function in a device, and a wireless commu- 

20 nication network comprising at least one transmitter for transmission of 
signals. Moreover, the invention relates to a device comprising deter- 
mination means for determining a location-based function, in which at 
least one item of position data is determined for the function as a con- 
dition for activating the function, processing means for activating the 

25 location-based function in a device, and wireless communication 

means for setting up a data network connection to a wireless commu- 
nication network. The invention also relates to a program containing a 
group of machine-executable program commands for presenting mes- 
sages in a device, and at least one location-based condition for pre- 

30 senting the message is determined in the message, said program 
being intended to be executed in a device used in a communication 
network in which signals are transmitted. 
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Background of the Invention 

Several applications have been developed that contain a location- 
based condition determined for a message for the presentation of the 
5 message. Such messages are for example regional advertisements 
that can be transmitted to a device carried by the user, and when the 
user arrives to a certain location, for example in the vicinity of a store, a 
restaurant, a service station, or the like, this is indicated in the device of 
the user. The person in question may have determined conditions for 

10 presenting different messages in his or her device, wherein when he or 
she approaches a location in relation to which he or she has deter- 
mined a message to be presented, said message is presented in the 
device. The person may determine for example a reminder to visit a 
certain hardware store, wherein when the user approaches said hard- 

15 ware store, this is indicated in the device of the user. 

To enable the above-presented arrangements, positioning must be 
conducted in the device at intervals so that the location of the device is 
known also when the user is moving. In solutions of related art, 

20 positioning must be conducted relatively often, several times a minute, 
or even tens of times a minute, so that the positioning is sufficiently ac- 
curate and occurs in real time. Typically positioning is conducted by 
means of a positioning receiver arranged for this purpose, said receiver 
determining its location on the basis of the signals transmitted by the 

25 satellites of the positioning system. Positioning systems that can be 
mentioned in this context are for example the GPS system and the 
GLONASS system. Applications have also been developed in which 
the positioning is conducted for example by means of the base stations 
of a mobile communication network, or a wireless local area network. 

30 In some cases the mobile communication network performs the posi- 
tioning of the device and transmits information thereon to the device. 

One of the drawbacks in such continuous positioning is for example 
that it increases the power consumption of the device, which, espe- 
35 daily in portable devices, can restrict the availability of positioning and 
shorten the operating time of the device. Furthermore, especially the 
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positioning information obtained from the mobile communication sys- 
tem may be subject to charge, wherein positioning may be expensive. 

Summary of the Invention 

5 

It is an aim of the present invention to provide an improved method and 
system for performing location-based functions (for example presenting 
messages) in a device. The invention is based on the idea that at least 
one property of a wireless communication network is monitored, 

10 wherein a change in at least one property of the monitored wireless 
communication network is used as a condition for performing the posi- 
tioning. In a solution according to a first preferred embodiment of the 
invention, the positioning is always performed when it is detected that 
the device has moved to the area of another cell. This can be detected 

15 on the basis of the changes in the cell identifier. In the solution ac- 
cording to a second preferred embodiment of the invention, one or 
several cell identifiers are determined, wherein when the device enters 
the area of such a cell, positioning is performed. In a method according 
to yet another preferred embodiment of the invention, at least one 

20 property, such as signal strength and/or timing of a signal transmitted 
in a wireless communication network is monitored, wherein a change in 
the monitored property either as such or together with the cell identifier, 
determines whether positioning is conducted or not. To put it more pre- 
cisely, the method according to the present invention is primarily 

25 characterized in that at least one property of a wireless communication 
network is monitored in the device to decide whether positioning of the 
device is conducted. The system according to the present invention is 
primarily characterized in that the device comprises monitoring means 
for monitoring at least one property of a wireless communication net- 

30 work, and determination means in which the property to be monitored 
is arranged to be used to decide whether positioning of the device is 
conducted. The device according to the present invention is primarily 
characterized in that the device comprises monitoring means for 
monitoring at least one property of a wireless communication network, 

35 and determination means in which the property to be monitored is ar- 
ranged to be used to decide whether positioning of the device is con- 
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ducted. Furthermore, the program according to the present invention is 
primarily characterized in that the program also comprises machine- 
executable program commands for monitoring at least one property of 
a wireless communication network to decide whether positioning of the 
5 device is conducted. 

The present invention shows remarkable advantages over solutions of 
prior art. When the method according to the invention is applied, it is 
not necessary to perform the positioning as often as in solutions of the 

10 prior art, because the criterion for performing the positioning is 
relatively reliable information based on the fact that the user has 
indeed moved from a previous location to another location. Thus the 
total power consumption of the device can be reduced. The reduced 
need to perform positioning reduces the loading of the processor of the 

15 device, wherein more capacity is available for use for the needs of 

other applications. Furthermore, if the positioning utilized in the device 
is based on the use of a service that is subject to charge, savings in the 
positioning costs are attained by means of the method according to the 
invention. When applied in network-assisted systems, it is also possible 

20 to reduce the loading of the network by means of the invention. 

Another advantage attained by means of the method according to a 
first preferred embodiment of the invention is that the positioning is 
more reliable because the dependency of the positioning on the net- 
25 work is less significant than in situations where solutions of the prior art 
are applied. The reason for this is that the positioning is performed 
primarily in the device itself. 

When the method according to the second preferred embodiment of 
30 the invention is applied, it is not necessary to show the cell identifier in 
the device for the user or for the application that has requested for a 
location-based reminder. Thus, it is possible to apply the method also 
in connection with such networks in which it is desired to conceal the 
cell identifier. 

35 
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Description of the Drawings 



In the following, the invention will be described in more detail with ref- 
erence to the appended drawings, in which 

5 

Fig. 1a shows an exemplary situation, in which the method is 
applied, 



Fig. 1b shows another exemplary situation, in which the method is 
10 applied, 

Fig. 2 shows a system according to a preferred embodiment of the 
invention in a simplified block diagram, and 



15 Fig. 3 shows a device according to a preferred embodiment of the 
invention in a simplified block diagram. 



Detailed Description of the Invention 



20 In the exemplary situation of Fig. 1a, the user has determined a lo- 
cation-based function, such as a reminder in a device 1 for example by 
means of a keyboard 1 .5 (Fig. 3). The function can be for example a 
picture message, a text message, a sound message or a combination 
of these, starting of a program or a service in the device 1 , or a corre- 

25 sponding function. The determination of the function contains for 

example coordinate information or the like by means of which the posi- 
tion data activating the function can be determined with sufficient accu- 
racy. The position data can also contain information for example on the 
radius, wherein when the user arrives in the area determined by the 

30 coordinates and the radius, a predetermined function is performed, for 
example a message relating to the reminder is presented in the device 
1. In Figs. 1a and 1b, the reference numeral L1 represents one 
example location to which the location-based function relates. The in- 
formation on the function is advantageously stored in the memory 1.1. 

35 of the device 1 (Fig. 3), but the invention can also be applied in such a 
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manner that at least part of the information relating to the function is 
stored in the communication network 2. 

The ellipses drawn around the base stations 2.1 illustrate the operating 
5 range of the base stations, i.e. a so-called cell. It is, however, evident 
that in practice the size and shape of the operating range is not regular, 
but varies for example as a result of weather conditions, the shape of 
the terrain, radiation patterns of the antennas and other environmental 
factors. 

10 

In Fig. 1 , a broken line D also illustrates as an example the possible 
travel path of user of the device 1 towards the target L1 . 

Let us assume that in the system according to Frg. 2, the device is 
15 logged in, i.e. communicating with the communication network 2, such 
as a mobile communication network via one or several base stations 
2.1 . The base stations, in turn, are connected to a base station 
switching centre 2.2 or the like. In the system according to Fig. 1a, the 
base station switching centres are connected to a network centre, 2.3, 
20 such as a mobile station switching centre. Although in this description a 
mobile station switching centre is used as an example of the communi- 
cation network 2, it should be evident that the invention can also be 
applied in connection with other wireless communication networks, 
such as wireless local area networks (not shown). 

25 

It is well known that base stations 2.1 are used in wireless local area 
networks, via which base stations the networks are connected to the 
terminals moving in the area of the network, such as mobile phones or 
portable computers equipped with a transmitter/receiver of the wireless 

30 local area network. Such base stations 2.1 are also called serving base 
stations. For each base station 2.1 an identifier (ID) is determined. The 
area determined by the radius of operation of one base station is also 
called a cell, wherein the term cell identifier is in the description herein- 
below used for this base station identifier. In the example system of 

35 Fig. 2, different cell identifiers are marked with ID1 - ID5, but in prac- 
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tice, the different presentation modes of the identifiers can be different 
in different applications. 

During the function of the device 1 for example the processor 1 .2 of the 
5 device executes a program in which the method according to the pre- 
sent invention is applied. In the program, at least one property of the 
wireless communication network and changes in the same are moni- 
tored. In the following, cell identifiers and changes in them are used as 
a non-restrictive example of such a property. This can be advanta- 

10 geously implemented in such a manner that signals transmitted by the 
serving base station 2.1 are received by the receiver 1 .3, and the in- 
formation transmitted in the signal is presented. This information con- 
tains the cell identifier, which is thus transmitted to the program exe- 
cuted in the processor. Thus, the program compares the cell identifier 

15 according to the previously stored serving base station with the cell 

identifier of the currently received cell identifier. If they match, it can be 
determined that the cell has not changed, and it is not necessary to 
conduct positioning. However, in such a situation where the cell identi- 
fier has changed, positioning is started. Thus, the processor 1.2 acti- 

20 vates a positioning receiver 1 .4 in connection with the device 1 . This 
positioning receiver 1.4 is for example a positioning receiver according 
to the GPS positioning system known as such. The operation of such a 
positioning receiver is of prior art known by anyone skilled in the art, 
wherein it is not necessary to discuss it in more detail in this context. 

25 

It is, however, possible to perform the positioning by means of another 
method, for example by means of a base station based positioning 
method. Thus, a signal transmitted by three or several base stations 
2.1 is received in the device 1 , and on the basis of the differences in 

30 the mutual reception times of the signals and the known location co- 
ordinate information of the base stations 2.1 it is possible to perform a 
calculation to determine the location of the device 1 in a manner known 
as such. The base station based positioning can also be conducted in 
the communication network in such a manner that a signal transmitted 

35 by a transmitter 1 .8 of the device 1 is received by at least three base 
stations 2.1. Also in this situation the location of the device 1 can be 
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calculated by means of the reception times of the signal at different 
base stations and the known location coordinate information of the 
base stations. 

5 After the location of the device 1 has been determined, it is examined 
whether the device 1 is in the vicinity of a location complying with a 
stored function performance condition. This is implemented in the de- 
vice 1 advantageously in such a manner that the location coordinates 
and possible distance information, such as the radius, are examined in 

10 the function information stored in the memory 1.1. If the determined 
location is in the area determined by a performance condition of the 
function, the necessary measures are taken to perform the function. 
This can be advantageously implemented in such a manner that a so- 
called reminder service library implementing the reminder service as 

15 well as an application that utilizes the reminder service library to per- 
form a function, for example to present a reminder in text format for the 
user are established in the device 1 . Thus, the application calls for 
such a function in the reminder service library by means of which the 
application can determine the location in which the reminder service 

20 library will provide the application with information on the arrival in the 
determined location. When the application has received information on 
the arrival in the determined location, the application implements the 
determined function, for example presents a message in text format. 
Thus, said text is formed on the display 1.6. Similarly, if the message in 

25 question is another visual message, this message is formed on the 
display 1.6. Furthermore, if the message in question is a sound mes- 
sage, this sound message is transmitted to a speaker/earpiece 1.7. 

It is also possible to determine acknowledgement data for the mes- 
30 sage, or data on the display time of the message and possibly also 
data on the repetition interval of the message. Thus, the visual mes- 
sage remains on the display 1 .6 until the user acknowledges it or the 
display time expires. The audio message, in turn, is repeated advanta- 
geously at intervals determined by the repetition interval, until the user 
35 acknowledges the message or the display time expires. 
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Other functions to be mentioned in this context that can be activated on 
the basis of the location are starting of a program, changing the set- 
tings of a device, for example changing the user profile in a mobile 
station, re-configuration, or a security function. The user for example 
5 wishes to silence his or her mobile station when arriving to a certain 
location, turn off the mobile station for example when arriving to an air- 
port, etc. It should be evident that the afore-described details only 
represent some possible examples, but the invention can also be 
applied in implementing numerous other functions on the basis of the 
10 location. Furthermore, the invention can be applied to implement 
various services. Non-restrictive examples that can be mentioned in 
this context are informative services and security services. 

By means of the invention it is possible to implement for example such 
15 an informative service in which a person wishes to receive a message 
when his or her acquaintance has arrived to a certain location, for 
example his or her home. Thus, the person utilizes his or her device 
(not shown) to transmit a function determination to the device 1 of his 
or her acquaintance, in which the device of the acquaintance is re- 
20 quested to transmit information on the arrival of the device 1 to a pre- 
determined location. When the device 1 has received the function de- 
termination, it starts executing the method according to the invention to 
activate a location-based function. Thus, when the device 1 arrives to a 
determined location, the device 1 transmits information thereon to the 
25 device of said person, in which the arrival of the monitored device to 
the predetermined location is indicated. 

An example of a security service that can be mentioned is the moni- 
toring of the movement of a person. Thus, the person carries a device 

30 1 according to a preferred embodiment of the present invention in 

which the position conditions of the location-based functions are moni- 
tored in the manner presented in this description. When said person 
arrives to a certain location or leaves a predetermined location or area, 
information thereon is transmitted from the device of the person to the 

35 monitoring device. Thus, a function, such as an alarm is activated in 
the monitoring device to give information on the movement of the 
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person that is being monitored. Companies providing guarding 
services, and transportation services of valuable goods can also apply 
the present invention for example in monitoring the movement of 
guards and transportations of valuable goods for example in the 
5 following manner. The device according to the invention accompanies 
the guard or the transportation of valuable goods, and one or several 
location-based functions are determined in the device. Such a function 
is for example sending a message to the monitoring device in 
predetermined locations. Thus, the arrival of the monitored device is 

10 detected by the monitoring device. Furthermore, it is possible to 

determine information indicating how long it will probably take to move 
from one location to another, wherein the delaying of a location-based 
message can be an indication that the movement of a guard or a 
transportation of valuable goods has not proceeded normally, and it is 

15 possible to start the necessary actions to determine the situation, for 
example to call help to the estimated problem location. 

Fig. 1b shows another example situation in which the method ac- 
cording to a preferred embodiment of the invention is applied. Also in 

20 this situation, position data is determined in the location-based 

function. Advantageously at least this position data is transmitted to the 
communication network 2, in which it is determined (for example in a 
network centre 2.3) in the area of which cell or cells this location is 
situated. Information on the identifiers of such a cell or cells is trans- 

25 mitted to the device 1 , in which the information is stored into the 
memory 1 .1 for example into the information of said location-based 
function. In the device 1, the changing of the cell identifier is monitored 
as disclosed hereinabove in connection with the description of the 
method according to the first embodiment of the invention. At that 

30 stage when the serving base station changes, i.e. the cell identifier 

changes, the device 1 examines the information on the location-based 
functions on the basis of the new cell identifier. If one or several cell 
identifiers that have been determined for a location-based function 
match with the cell identifier of the new serving base station, i.e. the 

35 device 1 is probably in the vicinity of such a location in which the exe- 
cution of a location-based function is determined, positioning is con- 
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ducted. At that stage when the positioning shows that the device 1 is in 
the area determined for said location-based function, said location- 
based function is conducted. 

5 In the above-presented preferred embodiments of the invention, it is 
necessary for the device 1 to perform positioning and to examine the 
realization of the performance condition of the function only when the 
cell identifier changes. In the method according to yet another em- 
bodiment of the invention, steps are taken that differ slightly from the 

10 process described above, the basic idea, however, relating to the 
examination of the changes in the cell identifier. In this embodiment, 
positioning is repeated at intervals at that stage when the device 1 has 
arrived sufficiently close to the determined location or in the area of 
such a cell in which the location is situated. If this embodiment is 

15 applied in connection with the first preferred embodiment of the in- 
vention, the following steps are advantageously taken. Positioning is 
initiated always when the cell identifier changes. At that stage when the 
positioning indicates that the device 1 is in the vicinity of a position 
condition determined for a predetermined function, positioning is re- 

20 peated at intervals, until the device 1 is positioned sufficiently close to 
the location according to the position condition of the function, or has 
moved further away from said location. 

When this embodiment is applied in connection with the second pre- 
25 ferred embodiment of the invention, the following steps are advanta- 
geously taken. Positioning is not started immediately when the cell 
identifier changes, but the cell identifier is also compared with the 
stored cell identifiers. Thus, positioning and its repetition are not initi- 
ated until the device 1 has arrived to the area of such a cell in which 
30 the location according to a function is situated. 

The device 1 does not necessarily move towards the location ac- 
cording to the position condition, but starts to move further away from 
the same. In such a situation the repetition of the positioning 
35 advantageously ceases and a shift to the act of examining the 

changing of the cell identifier takes place. The receding can be de- 
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tected either on the basis of the determined location of the device 1 
and the distance between the position condition or on the basis of the 
changing of the cell identifier. 

5 In this preferred embodiment it is possible to determine a constant 
repetition interval of positioning or such a repetition interval that when 
the device moves closer to a location according to the position condi- 
tion, the performance interval of positioning is shortened, and cor- 
respondingly, when the device 1 diverges from the location according 
10 to the position condition, the positioning interval is extended. 

As was mentioned above, the cell identifier is only one of the properties 
of the wireless communication network, changing of which can be 
utilized in the present invention to estimate the necessity of positioning. 

15 Other such properties relating to the wireless communication network 
that can be monitored in the device 1 are for example the signal 
strength of the base station or base stations and information relating to 
the timing of signals (for example TA, Timing Advance). Thus, in a 
preferred embodiment of the invention, it is possible to reduce the need 

20 for positioning in the following manner. A signal-dependent coefficient 
of the serving base station, such as signal strength, is measured at in- 
tervals in the receiver 1 .3 of the device 1 . If the signal strength does 
not change significantly during successive measurements, it can be 
assumed that the device 1 has hardly moved, and it is not necessary to 

25 perform positioning. However, if the signal strength changes, irrespec- 
tive of that whether the cell identifier has changed or not, it can be as- 
sumed that the device 1 has moved. Thus, it is possible to conduct 
positioning. On the other hand, the measurement of the signal strength 
can be restricted to be used only in the area of such a cell to which a 

30 location-based function relates. Thus, the device 1 monitors the 

changing of the cell identifier as presented earlier in this description. 
Only at that stage when the device 1 is in the area of such a cell to 
which a location-based function relates, the results of a signal strength 
measurement, a signal timing measurement or the like are utilized to 

35 estimate whether the device 1 has moved significantly, and whether it 
is necessary to conduct new positioning. 
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Furthermore, it is possible to determine a threshold value, which must 
be exceeded by the change before the positioning is started. Thus, 
small and possibly short-time alterations in the monitored property do 
5 not cause unnecessary positioning. 

In some cases, when the device 1 moves especially further away from 
the base stations 2.1, the serving base station may change relatively 
often. In such a situation the changing may occur in such a manner 

10 that for example two or three serving base stations alternate, depend- 
ing for example on the signal conditions and terrain obstacles between 
the base stations 2.1 in question and the device 1 . In a method ac- 
cording to a preferred embodiment of the invention, it is examined in 
connection with the changing of the cell identifier, whether said serving 

15 base station has been a serving base station already a moment before. 
If this is the case, it can be decided that positioning is not necessary, 
because it is likely that the device 1 has not moved closer to a location 
according to a position condition of any reminder. In connection with 
the change, it is also possible to examine how long a time has passed 

20 from the preceding occasion when the base station functioned as a 
serving base station for said device 1 . If a period of time shorter than 
the determined time limit has passed, it is possible to make a decision 
that positioning is not necessary. Similarly, if a period of time longer 
than the predetermined time limit has passed, positioning is conducted. 

25 

When the method according to a first preferred embodiment of the in- 
vention is applied, it is possible to perform the functions in the device 1, 
to a great extent preferably in the application software of the processor 
1 .2. Thus, alterations are not necessary in the communication network 

30 2. When the method according to the second preferred embodiment of 
the invention is applied, it is possible to determine the cells in the 
communication network 2, from which the information is transmitted to 
the device 1 . Thus, changes are necessary in the functions of the 
communication network 2 and in the device 1. It is, however, obvious 

35 that the actual positioning can be implemented in a manner known as 
such either solely in the device 1 or as a co-operation of the device 1 
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and the communication network 2. Thus, the device 1 transmits infor- 
mation on the received signals used in the positioning (for example in- 
formation on the reception times of the signals), wherein functions re- 
quiring calculations are implemented in the communication network 2, 
5 for example in the network centre 2.3. 

Although the invention is described hereinabove primarily in connection 
with the act of presenting reminders, it is obvious that the present in- 
vention can also be applied for activating and performing other 

10 functions. By means of the method according to the invention it is for 
example possible to activate an application (program) installed in the 
device 1 at that stage when the device 1 is positioned close to a pre- 
determined location. Further examples of such applications that can be 
mentioned are call set-up, sending a text message to indicate for 

15 example that the user has arrived to a certain location, activating a 
map application, etc. 

The invention is not restricted solely to the act of monitoring the 
changing of the serving cell, but the invention can also be applied in 

20 such a manner that the device 1 listens to signals transmitted by dif- 
ferent base stations. Thus, if a new cell identifier is detected in the de- 
vice 1 , irrespective of that whether the serving base station has 
changed or not, positioning is conducted. Also in a situation in which 
the device 1 does not hear a base station that was heard a while ago, it 

25 can be determined that the device 1 has moved, and positioning is 
conducted. 

Instead of the cell identifier it is possible to use another identifier that is 
dependent on the location to a certain extent. For example in a GSM 
30 cellular network it is possible to use a location area code LAC. The 
base station must also be understood widely to comprise the connec- 
tion points of the communication network via which the communication 
network 2 communicates with the devices 1 in a wireless manner. In 
some systems such connection points are called access points. 

35 
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In connection with the present invention it is in some applications also 
possible to utilize information on the distance of the device 1 to a lo- 
cation determined for a location-based function. For example on the 
basis of the location complying with the positioning conducted in the 
5 device 1, the distances to different location determinations are calcu- 
lated and the distances are compared to the estimated maximum size 
of the cells. If the distance is significantly larger than the maximum size 
of the cell, it is not absolutely necessary to conduct the positioning next 
time the serving cell changes, but only after the serving cell changes 

10 several times. If the maximum size of the cell is for example approxi- 
mately 70 km, and the distance of the device 1 from the target is for 
example in the order of 150 km, it can be assumed that the device 1 
must travel in its entirety at least through one cell before the device 1 is 
close to the target. Instead of the size of the cell, or in addition to the 

15 same it is possible to estimate the (maximum) travel speed of the de- 
vice 1 and to determine an estimate as to how long it will take for the 
device 1 to move into the vicinity of the target. Thus, positioning is not 
absolutely necessary before a set time has passed from the previous 
positioning. 

20 

The invention can also be applied in such a manner that a message 
indicating that the device 1 has arrived to a certain location (or area) is 
transmitted to another device. The data of the location-based function 
are thus preferably stored in a communication network 2 in which the 

25 processing of the information is conducted. Thus, the device 1 primarily 
performs positioning functions according to the embodiments pre- 
sented above in situations where the cell identifier changes. Yet an- 
other embodiment that can be mentioned is that the arrival of several 
devices to a certain location or area is monitored, wherein the function 

30 is performed in a device at that stage when predetermined devices or a 
predetermined number of devices to be monitored have arrived in the 
vicinity of a determined location. This arrangement can be used for 
example in a meeting of several people. The user of the device that 
has presented the message can set up a meeting after having noticed 

35 the message, for example by calling the persons that are in the vicinity 
of a predetermined location. 
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It will be evident to those of skill in the art that the present invention is 
not limited solely to the above-presented embodiments but it can be 
modified within the scope of the appended claims. 
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